Gene-eluting stents: non-viral, liposome-based gene delivery of eNOS to the blood vessel wall in vivo results in enhanced endothelialization but does not reduce restenosis in a hypercholesterolemic model.
Although successful, drug-eluting stents require significant periods of dual anti-platelet therapy with a persistent risk of late stent thrombosis due to inhibition of re-endothelialization. Endothelial regeneration is desirable to protect against in-stent thrombosis. Gene-eluting stents may be an alternative allowing inhibition of neointima and regenerating endothelium. We have shown that adenoviral endothelial nitric oxide synthase (eNOS) delivery can result in significantly decreased neointimal formation and enhanced re-endothelialization. Here, we examined non-viral reporter and therapeutic gene delivery from a stent. We coated lipoplexes directly onto the surface of stents. These lipostents were then deployed in the injured external iliac artery of either normal or hypercholesterolemic New Zealand White rabbits and recovered after 28 days. Lipoplexes composed of lipofectin and a reporter lacZ gene or therapeutic eNOS gene were used. We demonstrated efficient gene delivery at 28 days post-deployment in the media (21.3±7.5%) and neointima (26.8±11.2%). Liposomal delivery resulted in expression in macrophages between the stent struts. This resulted in improved re-endothelialization as detected by two independent measures compared with vector and stent controls (P<0.05 for both). However, in contrast to viral delivery of eNOS, liposomal eNOS does not reduce restenosis rates. The differing cell populations targeted by lipoplexes compared with adenoviral vectors may explain their ability to enhance re-endothelialization without affecting restenosis. Liposome-mediated gene delivery can result in prolonged and localized transgene expression in the blood vessel wall in vivo. Furthermore, lipoeNOS delivery to the blood vessel wall results in accelerated re-endothelialization; however, it does not reduce neointimal formation.